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The
first half of this chapter focuses exclusively on animals that are used in laboratory behavioral research to model wild behavior, what is typically in volved, problems associated with this practice, and how behavioral research has revealed scientific problems in the animal model. The second half of this chapter then addresses the ethical questions of whether scientific curiosity of animal behavior in general provides any justification for carrying out this re search in this first place, with specific focus on non-human primates (NHPs).

1.1
The Origins of Laboratory Behavioral Research
The study of animal behavior has a long history, dating back over 2000 years; however laboratory behavioral research became popular in the twentieth century with the rise of behaviorism, with research using animal models to understand more about the human processes of learning and memory and the comparative abilities of animals (Klopfer, 1993) . Food deprivation was frequently used as a method to motivate laboratory animals to "perform" and is still frequently used tod ay across behavioral research. For example, early studies by Thorndike in 1898 deprived cats of food and confined them in a "puzzle box", from which they had to work out how to escape for a food reward ( Chance, 1999 ) . In the 1920s, Pavlov used dogs to demonstrate the principals of classical conditioning: a dog was restrained and isolated in a room for use in a series of trials where food was presented with a neutral event ( e.g., flashing of a light), so that their salivation response could be recorded (Pavlov, 1927) . Still used today ( e.g., Meier, Lea and McLaren, 2016) (uK Home Office, 2017a) ; and even more fish are bred to maintain genetic lines ( e.g., Greenwood et al., 2013) , with some taken from the wild to test under labo ratory conditions ( e.g., Burns et al., 2016) . Research can involve exposing ani mals to aversive stimuli, such as simulating predator presence to observe their anti-predator behavior ( e.g., Brilot and Bateson, 2012 ) ; manipulating different social conditions, for example, to monitor how males harass females (Killen et al., 2015) ; and assessing whether specific behaviors are indicative of pain or suffering (Braithwaite and Boulcott, 2007 ( Call and Tomasello, 2008; Clayton and Emery, 200s; Pepperberg, 2017 ) . In laboratory studies of this nature, an ani mal will typically be within a confined space and given a problem to solve, for example, using an apparatus or on a computer screen, for which they would receive food as a reward ( e.g., Meier, Lea and McLaren, 2016) . Some cognition research also involves invasive procedures, such as fixing recording chambers to an animal 's skull ( e.g., Schechtman et al., 2016) ; or being restrained in ste reotactic frames ( e.g., Neubert et al., 2015) , to take brain recordings alongside behavioral measures. (Bassett and Buchanan-Smith, 2007) , including: being caught and handled (Gouveia and Hurst, 2017; Hosey, 2005) ; unfamiliar sounds (including ultrasonic noise from computers); lighting and temperature (Gaskill, 2016; Reardon, 2016) ; and even cage cleaning, which has been found to disrupt olfactory communication and increase aggressive behavior (Arakawa et al., 2008) body-rocking, bar-mouthing, and self-injurious behavior (reviewed in Ma son and Rushen, 2006) . Laboratory animals can even experience "contagious anxiety" physiological changes that occur as a result of observing conspecifics undergoing procedures (Gewin, 2011; Lutz et al., 2016; Novak et al., 2013 (Jayne, Feenders and Bateson, 2013) ; to assess the effects of different enrich ments, some animals are forced to live in barren cages (Abou-Ismail and Mah boub, 2011);  and to examine the effect of different social conditions, animals are exposed to various stressors, such as predator cues, to measure their stress response (Zoratto et al., 2014) .
Welfare (Feng et al., 2011) . Differences in housing and husband ry , such as introducing an artificial bur row, can impact the expression of abnormal behavior (Waiblinger and Koe nig, 2007) . Having visual access to conspecifics has even been shown to affect stress levels and cognitive performance (Harris, D'Eath and Healy, 2010 ) .
Research has shown that stress of the laboratory environment is not only associated with abnormal behavioral development, but also has long-term effects on abnormal physiological development and even brain functioning, with abnormal behaviors actually thought to reflect permanent brain dys function (Knight, 2001) . For example, the basal ganglia, responsible for mo tor control, show altered responding in rodents and birds displaying abnormal behavior (Gamer and Mason, 2002; Gamer, Mason and Smith, 2003) ; sensory and motor deprivation are thought to be associated with impaired brain devel opment (van Praag, Kempermann and Gage, 2000 ) ; and abnormal repetitive behaviors are considered to originate from chronically thwarted attempts to perform specific behaviors or to gain access to resources (Wiirbel, 2001 (Baldwin, Primeau and Johnson, 2006) and the functioning of their autonomic nervous system (Burwell and Baldwin, 2006) , among other stress-related diseases (Gas kill, 2016) . In addition, being prevented from performing one's natural behav ior can result in reduced physiological condition (Makowska and Weary, 2016 (Wiirbel, 2007 (Wiirbel, 2001 (Wiirbel, , 2007 (Wiirbel and Stauffacher, 1994; Wiirbel, Stauffacher and von Holst) (Allen, 2002; Boesch, 2007 Boesch, , 2008 ; Leavens, Bard and Hopkins, 2010 (2007, 2008) argues that the cognitive potential of enculturated chimpanzees is beside the point; the issue lies in making fair cross species comparisons. Boesch ( 2007) Povinelli et al., 2000; Silk et al., 2005) or explicitly ( e.g., Call, 1997, 2008) (Jayne, 2014) . While controlling variables under laboratory conditions allows their effects to be studied in isolation from one another, as well as enabling behavior to be studied close up, these measures do not real istically represent how they would appear in wild populations (Leavens, Bard, and Hopkins, 2010 ) , and thus affect the external validity or ecological relevance of a study (Bailoo, Reichlin and Wiirbel, 2014 (Jayne, 2014) . For example, Boesch and Boesch-Achermann (2000) ( Cuthill, 2007 ) . Some non-animal methods are available for behavioral research and have been around for decades, such as computer modeling for analyzing shoal ing and flocking behavior (Huston, 1988; Mwaffo, Bu tail and Porfiri, 2017 ) ; or computer programs with virtual animals that can be used for educational pur poses (Graham, Alloway and Krames, 1994 Jayne, Lea and Leaver, 2015; Klopfer, 1993 Makowska and Weary, 2016; van Praag, Kempermann and Gage, 2000; Wiirbel, 2001 Taglialatela et al., 2015) . The Ya le Comparative Cognition Laboratory in New Haven, Connecticut, conducts behavioral research on the origins of human cognitive abilities in a "naturalistic" indoor enclosure, "equipped with natural branches and other toys" (Leimgruber, Rosati, and Santos, 2016 ; see also Cohen and Santos, 2016; Rosati and Santos, 2016) Poolesville, Maryland ( e.g., Dettmer et al., 2016b; Wooddell et al., 2017 ) . This field station is a five acre "naturalistic" environment from which primates are temporarily re moved for reasons, such as manipulating group dynamics ( e.g., "rank changes and troop stability") in their absence ( e.g., Wooddell et al., 2017 ) . Some studies involve separation of infant macaques from their mothers ( e.g., Ferrari et al., 2009 ) for up to five intervals during the first month of their lives, while others do not ( e.g., Dettmer et al., 2016a) . Krupenye et al. (2016) and Kano et al. (2017) (2007, 2008, 2015) and Leavens, Bard and Hopkins ( 2010) (Baker and Dettmer, 2016; Fedigan, 2010; Gruen, Fultz and Pruetz, 2013; Hosey, 2005 Hosey, , 2008 Mackinnon and Riley, 2010; Malone, Fuentes and White, 2010; Malone and Palmer, 2014 (Hauser, 2001; Whiten, 2001; Allen, 2002 (Kitcher, 2001, p. go; see also Gonzalez, 2013, for further commentary) . With respect to SCBB research, for many experimenters who work in field, zoo, and research centers, traditional ethical criteria ( such as the 3Rs) appear "puzzling and irrelevant" (Fedigan, 2010, p. 755) ; occasionally going "so far as to identify their projects as exempt from the entire oversight process" (Malone and Palmer, 2014, p. 25 
. Behavioral research on monkeys, involving functional magnetic resonance imaging (fMRI), is also being conducted at Rockefeller University in New Yo rk City ( e.g., Sliwa and Freiwald, 2017). The Ye rkes Re search Center (Yerkes) houses and breeds NHPs at both Emory University and a second location in Lawrenceville, Georgia. Their current population of NHPs is approximately 3,400, though it is unclear what percentage is used exclusively for behavioral research (Yerkes, n.d. ). Much of the behavioral research at Ye r kes takes place in "sound attenuating booths" with computer touch screens, as well as a "foraging room" where monkeys "explore and learn in a large area
. ). Behavioral research on theory of mind, cognitive bias, cooperation, and fairness, among other areas, is also regularly conducted at zoos, such as Zoo Atlanta, which houses the largest population of gorillas, orangutans, and drill monkeys in the us (Zoo Atlanta, n.d.); and the Lester E. Fisher Center for the Study and Conservation of Apes at the Lincoln Park Zoo, which publishes a wealth of studies on sociocognitive abilities in chimpanzees ( e.g., Brosnan et al., 2015; Hopper et al., 2015). Finally, behavioral research on NHPs in the us is also performed at.field stations, such as the National Institutes of Health (NIH) Animal Center at the Laboratory of Comparative Ethology in
In the EU, the most prominent institution for behavioral research is the Wolf gang Kohler Primate Research Center (Pongoland) in Leipzig, Germany, which houses 41 great apes. Notable recent studies include, the false-belief experi ments of
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A Moral Challenge Practically all discussions of the ethics of animal experimentation ( under any guise, context, motivation, or environment) involve some form of utili tarian calculus, i.e., "one that tries to weigh the beneficial consequences of exper imentation with the costs associated with it" (Gruen, 2011, p. 118 Zoo ( e.g., de Waal, 1998) (Guha and Sullivan, 2015) and, more infamously, the New Iberia facility (Gruen, 2011, p. 116) (New Iberia Research Center, n.d. ) . Crucially, the line of argumentation presented here is not contingent upon these more egregious cases, but rather applies more broadly to challenging the ethical basis for keeping chimpanzees in cap tivity ( even in "enriched" or "naturalistic" conditions) purely to satisfy scientific curiosity. ( Gruen, 2011 ) (Halina, 2015, p. 474 Davey, 2007; Gruen, 2011; Hosey, 2005 Hosey, , 2008 Keulartz, 2015) and grant that the challenges raised here apply to SCBB (Walsh et al., 2017) . According to the FWS, however, behavioral research does not require such a permit. Such research would only require one, if it involves "actions that harm, stress, harass, or noticeably change the animal's behavior" (Grimm, 2015 
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A Mo ral Principle
